Nitroimidazole derivatives inhibit anterior pituitary cell function apparently by a direct effect on the catalytic subunit of the adenylate cyclase holoenzyme.
Nitroimidazole derivatives dose-dependently decreased basal and CRF-stimulated ACTH release, basal and GRF-stimulated rat GH release, and basal rat PRL release in primary cultures of rat anterior pituitary cells. In addition, basal and CRF-stimulated mRNA coding for the ACTH precursor were reduced after preincubation with the nitroimidazole derivatives. Miconazole, econazole, isoconazole, clotrimazole, and bifonazole had similar or more pronounced effects on anterior pituitary function compared to ketoconazole, whereas metronidazole and etomidate were less effective. The positive correlation between the number of phenylated side-chains or phenolic rings of the imidazole molecule and the efficacy to inhibit activity on pituitary hormone secretion suggests a structure-activity relationship of these compounds. The effects of the nitroimidazole derivatives on anterior pituitary hormone release and biosynthesis were mediated by cAMP. Thus, basal and CRF-, cholera toxin-, and forskolin-stimulated adenylate cyclase activities in rat anterior pituitary cell membranes determined by cAMP formation were suppressed by the nitroimidazole derivatives. Pertussis toxin did not diminish the nitroimidazole derivative effect on cAMP formation. The adenylate cyclase inhibitory effect of these substances was independent of the presence of GTP in the assay system, underlining a direct effect on the catalytic subunit. In addition, basal and forskolin-stimulated cAMP generation in membranes of S49 lymphoma cyc-variants, which lack a functional Gs protein, was efficiently suppressed (by up to 90%) by the nitroimidazole derivatives. In conclusion, ketoconazole and other nitroimidazole derivatives inhibit anterior pituitary hormone synthesis and secretion apparently by a direct effect on the catalytic subunit of the adenylate cyclase system.